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(54) MULTI-CHIP SEMICONDUCTOR DEVICE CHIP FOR MULTI-CHIP SEMICONDUCTOR DEVICE AND ITS FORMATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a multi-chip semiconductor device whose device area is 
small, whose constitution is simple and whose thickness is thin by providing a connection plug 
formed of metal in a through hole passing through a semiconductor substrate and an inter-layer 
insulating film and electrically connecting one chip with the other chip through the connection 
plug. 

SOLUTION: A metal plug 4 is formed on the outer side of an element forming area and the 
insulating films 5 are provided between the metal plug 4 and the silicon substrate 1/the first 
inter-layer insulating film so as to constitute the connection plug. The metal plug 4 of the chip 1 1 
is electrically connected to the pad 6 provided for the multilayer wiring layer 3 of the chip 1 2 
through a solder bump 8. The chip 1 1 is electrically connected to the chip 12. The metal plug 4 
of the chip 12 is electrically connected to the pad 6 provided for the multilayer wiring layer 3 of 
the chip 13 through the solder bump 8. Thus, the chips 11,12 and 13 are electrically connected. 
Since the chips 11,12 and 13 are stacked, the device area is prevented from increasing. 
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[DESCRIPTION OF THE EMBODIMENTS] 

[0061] [Fourth Embodiment] 

Fig. 4 and Fig. 5 are cross sectional views illustrating 
how a chip, which relates to Fourth Embodiment of the 
present invention, for a multi-chip semiconductor 
apparatus is prepared. 
[0062] 

Firstly, as shown in Fig. 4(a), a silicon substrate 10 
is prepared. A device is provided on the silicon substrate 
10, and a surface of the silicon substrate 10 is covered 
with a first interlayer insulating film 11. The first 
interlayer insulating film 1 1 is made of a material, which 
ensures an appropriate etching selection ratio with 
respect to Si02, such as silicon. 
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[0063] 

Secondly, as shown in Fig. 4(b), a mask pattern 12 
made of Si02 is formed on the first interlayer insulating 
film 11, the mask pattern 12 having Ijam thickness. After 
that, via the mask pattern 12 used as a mask, and the 
first interlayer insulating film 1 1 and the silicon substrate 
10 are etched by utilizing the RIE method with a fluorine 
gas used as an etching gas. Thereby forming a hole 13, 
which penetrates the first interlay.er insulating film 1 1 but 
not the silicon substrate 10. After that, it is preferable to 
carry out an annealing treatment so as to recover the 
silicon substrate 10 from damages caused while the hole 
13 is formed. 
[0064] 

A hole in the silicon substrate 10 is lOOjum in depth. 
The depth of the hole 13 is a total of (i) the depth of the 
hole in the silicon substrate 10 and (ii) thickness of the 
first interlayer insulating film 11. The hole 13 will be a 
through-hole in the end of the process steps. 
[0065] 

Alternatively, the hole 13 may be formed as follows: 
the silicon substrate 10 is etched by utilizing the RIE 
method so as to form a hole, after that, the first interlayer 
insulating film 1 1 is formed. Next, an etching is carried 
out, by utilizing the RIE method, to (i) the first interlayer 
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insulating film, or.(ii) the first interlayer insulating film 

and the silicon substrate. 

[0066] 

In this case, the mask pattern for the first etching 
may be made of Si02, Al, AI2O3, or the like. 
[0067] 

Note that a method for forming the hole 13 
(through-hole) is not be limited to the RIE method, but 
may . be the optical etching method, the wet etching 
method, the supersonic machining method, the electric 
discharge machining method, or a combination of those 
methods. Note also that a combination of the optical 
etching method and the wet etching method is later 
explained. 
[0068] 

Next, as shown in Fig. 4(c), a double-layered 
insulating film 14 (first insulating film) made of SiC>2 and 
Si3N4 is formed on the silicon substrate by sequentially 
disposing a SiC>2 film having lOOnm thickness and a Si3N4 
film having lOOnm thickness by way of the LPCVD method. 
Note that instead of the double-layered insulating film 14, 
a single-layered insulating film may be used. 
[0069] 

Then, as shown in Fig. 4(d), a metal film 15, which 
will serve as a metal plug, is formed in the entire upper 
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surface of the silicon substrate 10 to such a thickness 

that the metal film 15 brims over the hole 13. 

[0070] 

Note that the metal film 15 may be a W film, an MO 
film, an Ni Film, or a Ti film, or silicide films of these 
metals. Note also that the metal film 15 may be formed by 
carrying out, for example, the CVD method, the sputtering 
method, or the plating method. 
[0071] 

After that, as shown in Fig. 5(e), a part of the metal 
film 15 and a part of the double-layered insulating film 14 
is removed by utilizing the CMP method and the etch-back 
method or the like until the surface of the first interlayer 
insulating film 1 1 is exposed. 
[0072] 

As the result, a structure that the hole 13 is filled 
with the metal film (metal plug) 15 is made. The structure 
can be realized by carrying out other methods described 
later. 
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[Figure 4] 
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"9, f y^ilriSLTV^ro^ Face to 
Fac ei:l*) f-y ^(^±^^^5^*^-7^^^ s> 

i^5R8M«3:4v\, 
[0 0 4 8] ^?7'm±0SMgeiCttJIKfrffl^ 

[0 0 4 9] 4l7 , 7^4i:il «c^«r{£ 

[0 0 5 0] Lfc^oT, *3l*JKffiJcJ:ntf. ilro 

K43. 

[0 0 5 1] 433, KEit»l8-ett, f?7'SAi3©g^ 
&fO@^'eM7 , 7^4 5:MLfcf-y7*;S!foo 

[0052] (12 (omm^m) m 2 t±, *%w<nm 2 

[0 0 5 3] *3ttfiJK«l«:, Ifofy7-l2 fc'ttds* 
tit? 7? (M7"7^4, &ftj|£5) Sr*-f SWT'fc 
3, 

[0 0 5 4] fy7*i ro#»Ei»Ji3l^eJte>ixfc^s' 
K6I1 ^ffl^<>7°8 Sr^LT, f^71 2 co^BE-iS 
Jl 3 lCa2«+ "bites' K6i-^6tl(C^LTI/^„ - 
*u::«fc9, f^T 1 ! lif y7*l 2 tfS^lciatSr 
ti;4 5„ £7i, f L y7'l2W^M7°7^4f± > ¥ffl'< 
y/S^Lt, ^s/7°l 3 <D#®Eie&Ji3i::t3:tt?>3x 
-y K 6 CMttCSaiL. ^ y 7= 1 2 tt^ y 7= 1 3 

im^^lc^UT^S. :«J:7i:Ltfy7"ii, 
1 2 . 13 BliWWCWISftS-iCftS. 

[0055] ^mi&mmr'hm 1 anftj&tt&mtn&ab 

(^JST*^^, |&&g|5) erf LTV^i^fO 
T\ 4{IEA±£>^:y7°&«Jf-f 3- £»4T-#4v\, Lri> 

3. 



[0 0 5 6] maon&mw.) B3H. 3 
ommmmz&z y y^m ttmm&mmm xh 

5o 433, Illco-r/w^yT'^^ilgt^i-SSU 
l t ra-ff LTfc 9 , »*B*lftWtt«IS 

-f 5„ 

[0 0 5 7] ^Ifilt 2-3©f-7 7*li, 1 2 # 

[0058] f^T - ! <D&mmmm3iz®ii-(btitz/<y 

K6fi, ^BB^V^S «ril-LT, 9 (ct£(t 

fc*ftfti;:85ltt LTv*sa«Ei»S* 9 t-tS:*t b ft fete • 

0V*S/K6I4, ^•y7 P l 2 0#JfE3SUi 3 KIStt bftfc 
/<y K8lC*ft«|lw»KUTV^». rfticfc*), fy7" 

[0059] *mmi&nx'i>% 1 <nnmmtmm?m 

[0 0 6 0] rfti-ttLT, H 2 tc^-t-J; 5 t-, M7" 
[0061] (14 roHJfe^fK) 14, 1511, 

y <75 jfm * ft sr * -r x a m m n t? fe 5 . 

[0 0 6 2 ] Si*, 13 4 ( a ) K^i" «t 5 v" U = V 
&<Dh<vX'h!Q , 1 roJlK^BIl 1 T-S 

■5t«0/5SSI2"ftf^5, 

[0 0 6 3] W:14 (b) tc^-f J: Si o 2 
<b45#5 1 /im©?7^^-yi 2 4-^lK>Sra*fe 

ICLT, xyf y^*5F|^R I ESICT, S 
l©IP B 1«l lisit^v-l) =^5Sl 0*r^s/^> 
m:tlcJ:9, ^1 roSF B 1«6ftJf 1 lerliL, 
ov-y ayifii 0 4rSiib4^7Li 3 zifc&ir „ r. 
o^, a i 3 wMro^ict cfc •> y a i o ro^ 

fa&\E'lg.irZ>tzit><DT-— fr&fttiio - tWs LV\ 
[0 0 6 4] ->y nylSl 0!ci8tt5+L(75?3ie(il 0 
0^m'-S)5 o -n-JwIBiroJBfflJftiRIRl lo)¥$<*rJo 
ifct>ro* ; 7Ll 3 <D±fc<Dm£ t 45. 7L1 3(3*$?-tfj 
ICIlfll-t^o. 

[0 0 6 5] 438, ->y 3>StSl 0|R I ESlcti 
y^v^U-CTL^rffML, l ofWJ68Rl 1 *r 

!fc(wjRl©SIBIIfeaWl 1, SfcttjBlwSM 
ftllRl l33«tV->y ^vStSl 0£R I EffitCT^S' 



10-223833 



11 

[0066] rcos-g\ m.%)<D^y=f-s'y<n>m\^m^z> 

-?X.?;<9— >t LTfi, S i 0 2 J ^A 1 1 2 O3 
* if b * 5 1> «>*«*l[ffl "C * 5 o 

[0 0 6 7] 7L13 (jr«?L) Sr»*-T5aPXfi[ 

WttR I EldPI^ixS tfflt-li4< , Jt^yf-v^, 
9=y h^.;,^>-£\ ig^ffiflDX, ift^JDXSrJS^Sd. 

3i 3/ f- s ^ & £ j£&^ * t> -tir fc * ffi I d o ^ T (i & T* tt BJ + 

So 

[0 0 6 8] iU;i:l4 (c) icipfi 5 Id, £®(djp:$ 
100nra©SiO2 I, lOOnmOS i3 N4 

aUSr L P c v Dfe& ^xWikMm Lt, s i o 2 /' 8 
i3N 4 ©ae ^itsm 4 *JK«r 

S» ft*5, «J«6»«i 4(OftfcOI-, WfotettKfr 
[0 0 6 9] iifcldH 4 ( d ) {C^-T <fc 0 Id, &Jg:/7 ^ 
LT, ?L1 3£&J5Sll 5 T-Si6iAti-o 

[0070] r rr\ Mil 5 t Ltit {SRfiw 

SI, Moflg, N i 8S, T i JKL rixe>(O^JS->!; f-'f K 
[0 0 7 1] &td|H5 (e) iCTF-TJ; 5 Id, CMPfe^ 

1 ro^sasga-rss-e, &mmi 5, asife^jsi 4 

£'(gil£-frS. 
[0 0 7 2] ?L 1 3 \Z&mm (^17*7 ^) 

w-rz (Hi 4. 015) . 

[0 0 7 3] &|d|H 5(f) [d^-f J: 9 Id, 

si o±»cjsiro»iBii6*i8ti 1 1 1 h\z&mmmm% 

«fifei-5#^ffi^*ifil 6 £SEH«iiil 
6I4&MEH (B*J|) - HmfelMt. ■?7?t£Zfrh 

Kl 7^^-T5 0 
[0074] H6. H 7 Id, -til-Pil, TL 1 3 (Z>«*(0 

[0 0 7 5] ^iSCIiMOS l-7>^?!)WJ 
ttTV^So dld^T, 1 1 af±£2<OJlliq$&lft 

an, 1 1 bi$m3<ommteimm. 1 1 ci^4©iFii» 

mm. 1 1 nttn«l<nJHH]%jftflg, 19a*Jit/2 0 
a 14^ 1 0>&JR|fig|, 1 9 bJo£t*2 0 bl4S?2CD^M 
EH. 2 0 c I4SJ3 cD&JgE3l£jnLTV^5. 

[0 0 7 6] &tdl! 5 ( g ) lZ7jk-tX 0 Id, ?L 1 3 (Dig 
SlSro^gSl 4tfSfflt5S^ ?Ll 3i5MShfc* 

ffiiR»«o->y a^ss»ffi*»e>, vja^isio 
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£t£il£*S. 

[0 0 7 7] fyaySSiOflSia 

14, Wxlf^CMP, ftf»«, flitsW®, fray 

[0078] dronis (g) <oxfi(4, ->y=v&Ki 

io wilv\ ret 5 Ifei^Ki 4<o 

fc - s X- i n « tw in is £ j» r -r s - 1 & t % s . 

[0 0 7 9] ftdlllS (h) ICtf-TJ: o Id, ?L1 3 WIS 

fflivjffii^iS i 4 i*) ±eD, +L 1 3 cj>ts.ijiiwte^is 1 4 a* 
stars st ?L1 3cojg^IiJW->y =»>StRl 0COK 

xlf, CDE, R I E^(D K^-I'xj'f V^stli^x 
•y Y=--y=f->>f*m^Z> a >fc*5, ^s/^V-^Wf-t 1 ? ICC 

[0 0 8 0] r<7)^, ilS^-y^^i/SfcliCMPICj; 
^-^itt^S i o 2 Ri 8ro«ili:IS^^ 

[0081] mzmm (h) ic^-rj; 5 1-, /7X?c 

VDr£§rfflv^-C, TLl 3(DJSa5fflco<75->y 1 0 

»lliii;s i0 2 Ki8 (m 2 <n1&B.m «r®«t 
So ^33. iSSyn-fe^iSg^^aSW-g-lcitt, S i O 

2 as 1 8 <Dft;b <o ic soGBi^w^ai^fflv^s t a 

30 v\ =^S«1 0/J5SltSJj:73$r'h$< Lit 

V^t-g-lcii, S i 0 2 mi 8 ©ft*? Die. #!)-f 5 KB! 

[0 0 8 2] ^ldH5 (i) lC^i-i5ld, 
1 5 $rSm-rS*T', CMPMffl^TS i 0 2 Rl 

s, «s^ai 1 4 £$F®-rs„ 

[0 0 8 3] r c7)^m. Wii?L (TL 1 3 ) Pl\zMkm 1 

4 tM/7 if i 5*»e>*5»ii«7*7^dsa»a4n. 
^>o->y =ySSi o©li©->!i 3>-TO s s i o 2 
asi 8-e*«$nfc*iti4%aM-5. 

40 [0 0 8 4] «±i£-^fc J; 9 Id, TfeHig^ffiT-tt, -> y 
= >S«i oco^®idi^->y =ySSi o ^liL4^ 
TLl 3 £J8j*LfcgL SM^v'y =V«S1 Of 4» 
it8:iCJ:9, Sii7L (M3) ^ 
(KttKl 4, £JR^7^1 5) T'S^ii^Hfcffiig^ 

JfMur^So 

[0 0 8 5] Lfc^-D-C, *:Hj6S^fig»Cinii, tt© 
^ff^-TS^^^vscDT-, Sii?L (TL13) 

7? (mmmi 4, ^^^^i 5) xmtb^tttzm 
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[0086] sfc. *nmMWi<nJ5&:iz. J¥v^>y=>- 
mmnmmfrb =■ ? * > ^ u -cggv ^nm^i^m-r 5 ^ 

[0 0 8 71 K®rov-y =z>-SU^trS 1O2H 

8T'?I?£.g^#l,^-g-K:f4, 115 (g) COXST*. & 

17-7^ 1 s^aaa-r^r-, v-y =>>mfoi o&xu 

[0 0 8 8] £fc, ->y3ylf 10©»@ 

IJ- , II — , » , +£T -t . . . J. , i-71 In Li_l t -fc_ I — '£Z. J-^ 

f«*> ✓ V -* ^ Z&TIX. -L VJ '<£ 3- ' VJ^W V UJ L/ J 'ck 

niwsu\ w**e>, 9='*tt— mz±z< , 

[0 0 8 9] *fc, ^MiH^coff$^mi(C?L 1 3 fc^fig 
?Ll 3£R I EiC«k >9tel&Ltz.'&iZfttj;?!Kf&\Bl'&<Dtz 

& <d r swmw t S tf"f tf o 
[0 0 9 0] rwat), ^Ix-^JSiE^i: LtA 1 IS 
H (Airol,g«6 6 0iC) Sr/HWc4§-§-(;:, &JS7°7 

[0091] m^-Mi&mc&myyyi 5&Mf& 

[0 0 9 2] ^My^iT'l SSr^Lfc^lCitlT- 

3 i . js^^jfM-t-STt^fc^^Kfawaix 

[0 0 9 3] 0 8»C» »*ro«il©8MJt:/?^<0»rBia 

Sr^-To rfutass (f) <DT.m\znm-rzmmmx'ib 

5. ftfc, Ulcjo^T, 1 9(i^JSiH^^LTV>5 0 
[0 0 9 4] IH 8 (a) »±, *|gl6®ffiro»«7'7 ^Sr 

[0 0 9 5] HI 8 (b) tt. i&* hU^BIl 8 ?rfto 

[0096] -r*t>*,. irogiy^^tii, KiiTLrt 

SctOMi4S^a7*7^ 1 5 £ 9 B/h£v^{g;* N u^Il 8 
[0 0 9 7] (g^ h u^Bt 1 8 14, ttlHK, ^*Sf*:lg£, 
I, FOXl, SOGg, HDP (High Density Plasm 

a ) -cvDSr-MLts i o 2 Bt* if ^fcff&ix 
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[0 0 9 8] rcoj; ^Wyy/^^c: irdi 

[0099] n 8 ( c ) f±, *t7 y&mm 4 5 

[0100] ^m^v^i 5 ma^Kom 

<p(Dmz-£xLfaBf&£*ix*s(b-r. zn&mT'yyi 

■0 Bf&£tXX\,^Z> 0 08 (d) (4, y T'&JRtt 

4 5co^tot)(c, ^f7^il4 6^ffl^f:gl7-7 

1 u x u j. j w vj v /j» -r -r ^ ^ o „ -rt y> 

^MJ^4 6 icj: »9 , ^S^ 5 ^^ 1 5(£>it3a£¥*&{c-e 
rtt«cJ:9A«^9^i 5±lc#*|l«cAJlElli 9 

[0102] ifc, Kt«t^a^t77 9 l61l4 
6 Srffi^S r. t (C J; V) , ^XST^JR^^ /15 (D^ra 
a*IMfc£*L5 ft iT^^W^tRjhr S ^ i ^Tt 5 Q 
20 [01031 B9tt t M3 Offip»**ife«:5trxa 

[0104] S-f , 129 ( a > 0 3eM& 

{100} O^JnySSlOiCSirolWftMl 

1 ^>S«i O^x^fy^tt, 

30 [0105] ::t% ^.y^V^i LTtt, R I E, 4 

2/^^^<o«^^tt, ^x.tf, x^y^atc 

[0106] (b) C^ti 9 *r*9s<9 

— > 1 2^-7^^CLTy!J ^ >SS 1 0 Sr^y 

7f>/u, {111} ®^^a^^5 0 

40 »fS^^75>H^^O?Ll 3 2 * s »J«Six5o 

Stltft Wlx.fi, SS^6 0-9 0t^KOHgS 

[0107] ifc^raH ( b ) 0 \z % ?L 1 3 2 

(C, , N i , Ti, Zr, Hf N V%f<D&m 2 1 

SriEfi"T5o JrfrWtctt, M2 l*qFLl 3 2 

[0108] tkicm 9(c) (c^-T J: 0 KJUaaic J: 
4I2lk^yayi«i0i:!rRSS:S*t, 7L l 
3 2 ^TSBcOv-y 1 OiC^JR^y KM 2 2 

50 «r»dl-r5. 



*#IH§¥ 10-223833 



(9) 

15 

[0 10 9] ^{CU9 (d) \Z7jk-f£ A*S/y* 
KIR 2 2^il^{c^^^>-^^LT, .fcflSSi^TL 
l 3 3 5:Wt5 0 *«ic. «JM»jAttJ:UC£«Sa!> 

[oiio] z<d£ i\zK&&mw)izm<-i'z>z tizx 

*K 8BV^7LS:«*^JB*-c#5J: ? left 9, rtUc £ 9 
Ita?L«:**K*rt-e*5 ct 5 left*. 
[ 0 1 1 1 ] 0 1 0 (c, ^^te^JB**j£Sr* 

"t~o 10 

[0112] 110 (a) (t £ffiK WBy<— * b2 3 
«rfc*Lfcft % !»«JlfcJ:9i*«'<-* h2 3 SrgStft^t 

*r*L,TV*5 Q ?L^i48S^-^h2 3li 09*. 
tfCMPSrSrffl^TP£*-r<5o 

[0113] flio (b) tt, ^aStrftAIKtt?- 24^ 
*Jft£M$:e^2 4 £CMPffi^£^TI&*1-£i 
[0 114] ftib\ &«»*HF-2 9 0ftb9l:, 20 

[ o i i 5 ] a i o ( c ) £st- y = >ji 25^ 
*KU Mcv'y 3y«2 5±i:t i«^«iiB^I 

iv-y ^>HI2 5 Mvyt^ KJK2 

6*«j*-r5 4:i^5*j£S:«LTV^5 0 ?L^<0*3M*A: 

[0116] =^l«ttJ6l»Bt±«w=2>'7*— ^/Mc 
start- 5 „ *fc, >-y ^>mk&mm<D&m&&m\ ™ 

Lfc^oT, HI 10 (c) <Z>;frffi<£>»£\ TL^iSKT 

fc, 7Lrt^>««*6SRi 4co^ffitt->y ^y§2 5tl 
k«3 i*»a*ft5. **5, ?Lrtjc3fflP»3ftsa 

[0117] Hi 11:, § e> lcgijo»j«* 

[0 118] Sf, Hill (a) tC^fJ:9(w, m 3 

= >§|2 7 rMtOo IHm (a) iw^-Tct^ 40 

7L 1 3 rtClim 1 0 /i m US CON ig28 (&JRtf 

[0119] ZfclzB 11 -(b) iz^-T J: 9 ^Saatw 
±9^>y =2>flt2 7i:N itt2 8 tSrS/tS*, 7L 1 3 
rtC-^^r/Wyyt^ Kg2 9^Mt^ 0 ?Ll3rtC 
fl+^ftS^v-y =3>^2 7*3«tVN ig2 8^/^N^) 
-y^r/Uyyt^ KIR 2 9 OJbttfcttfflBHBjWR 

S 0 

[0 12 0] S^td. Hill (c) J; ^ £® 

tc** * >0R3 0 fcft5!6IWR4fcttA«IRS:«ta[Lfc so 
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If-f KIR 3 O^iJfB^fflHaJSr^^y^ata 5 T-*I#> 

So 

[0 12 1] 4*5, *JH^?-^S:JBja-J-S*ffiH:^ix* 
■eicifi^fc** (CVDi£, ^y^S, 5g 

[0122] H 1 2 ic, 81^7 ^^ft&^JFM^&4:^ 

Sttl l«>KBB*:W*LTjrii?L«:»j*U*:*, M7 9 
=7 7 \ 5 trMfX-tZZ t\zfo% 0 
[0123] i-f , 112 (a) {CTjVf £ 9 |C % 
^^^^ixfcv-y ->Sgl OJbiCA l ;fr»ib&5-^ 
^^/^-yi2aHMUci, rco^^^/N^-^ 

1 2 aSr-^y-lCLT. glOJimfelURl Ifeit/V 
ynySSio^x^fy^u ?L1 3«r«/*-J-5 0 ' 

[0124] &{cm 12(b) JC^-T <t 9 Affile S 
OGI3 1 SrJBfifcLfcSL 7L1 3 
«fc5K£ffilcFOXlR3 2SrJgj*i-5o 

[0125] ZfcKB 12(c) iC^f" J: 9 7L 1 3 9V 
CDSOG0I3 1^J±I>70XI3 2 SrtW^tfCMPffii 

[0 12 6] ~ CD|£. 15 (e) -H5 (i) td^Lfc 

[0127] mzm 12(d) jc^-r ± 5 1-, ?l 1 3 ft 

CD F O X8H 3 2 Sr«*tfCDEtfeS:ffiv^TBfe*Lfca, 
84 (d) , 115 (e) (DlSi^iC, ?L13P^IC^ 
JWR*»&* 54*^9^ 1 5 Sraii*HJfiR-r5, 

[0128] Hi 3 IC^-T i 5 

iwfi, 41^9 ^ 1 5 OJKrtai^ix K 3 3 , Aut}?- 
vuft if 0&JR#— /u 3 4 SrJgjft-fS. 

[0129] mi 4fe±wH 1 5(c, mmyywz & 

<C5^tt, i/y 3 >1S 1 0 irfiSiJcoir 15^5)^1: 
toJKfiRSlxfcAJK^y ^ 1 5 Sr+Ll 3 rticil^jA^z <h 

[0 13 0] ftSJ^, ^iS^^^l 5«)»ril*8fe*iov^ 

[0131] if, B14 (a) IZ^i-X 0 iZ s S i O 
2 d» 6*4*16 3 5 cosmic® 3 6 *Jgj«f 5 Q 
[0 13 2] ScMHEl (a) (Cflx-TJ: «3 6rtt 

/U 3 7 ^rili6iA^o 
[0133] ft^fC, H l 4 ( b ) iCT^-f J: 9 IC, SftSO. 

rt^&MIR^tttS&JR^^^ 1 5 4-?fM-t*5o 
[0 13 4] &itZZ<D£ 5*Cfcfed»Cft»**JxfcA* 
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[0 13 5] £1\ Hi 4 (c) Ic^-f J; ? tc, ftm? 
[0136] ^(Clll 5 (d) Klij*-*\fc ? fc, 

[0137] 15 ( e ) (C^-T «t ? fC, 14 

(c) coimospgwv-y = 0CD7L1 3(^{^ 

Sf7^^3 8(C^*^Jx/c^:S^7^1 5£Sfti£ 

[0138] &\zm 15(f) ic^-r J: 5 (c. m&miz 

i. 5 if 1 5£igja£-fct5 J: <9 , ^JS7°7 

[0 13 9] :©i 5 4£ffi l 5 tc&e^CfefrM^ti 

[0 14 0] 4*5. w ITUSS 3 5 <Dffi1ftt L-T S i 20 
0 2 SrS/^ctf*, /W3 7 tSJCL*Vttfi--Cab 

[0141] 4*3, ;W3 7<Oftfc5lC, A u 3: 

<0»£\ y->PnJSU?£Srffl^Tft3 6^lc^«tt-< 

[0 14 2] ;;x\ Au*fc(iP dmnmm.^-* h 

IS, ->!) =>a«l 0 il*SiJwi5T-3boS«3 5 T'tT 30 
4 5tf>T-|?S]J§te4v\, ifc s * Hiii#OTfc<Z5 

t tt*4 5 , »J!g^7^ * if tr-^ A/-ev^5jK.*tt4 
v\ 

[0143] sfc, *tf7-f^A 3 8 zmv^x-km?? 

if\ 5&m3 6*>e>St5ttJLfc^, fc'Vfe y h ^(Offheo 
^{Ci5^5ttiLTtav\ 

[0 14 4] ft 1 3rtKfc<b/J>£«>g^tS&^ 

■T5 - blz£ 5 , ^JgT 5 ^^ 1 5 £?L1 3f*3irHSLT 
tSv. £-f*#J(Cf3, f*R{;f SOG*fciiFOX4if*r 

Jiy^i/l 5£ffla6iitr 0 ^cd&, *3M»£8MI:$-a: 
5. 

[0 14 5] (S?5OTHJ£^«D 111 6{2, *3l^tf)l 
ffM*S?r*tBriiT-S)5 0 4*3, 13 4, 15Wv/i, 
13 5 t|s]-^^-^fi-LTfo5, P^ffl4tftB^(±^B&-r-5, 

[0146] ^mmmmx'it. %s4<onm&m<o\%5 

(i) roigWf, Hi 6 (a) \Z7FT£0lC y 

ylSiooISi'f), W7^i5«-i?fy^L so 



[0147] jfclCH 16(b) Id^i" J: 5 Id, 7° 7 

^15 (jra?L»*3Ea»»(Di!i]«) t^a^^s t 

[0 14 8] Mt"7/i 5 t^m^^zf^ t 

fBTS^'b, H®±T\ fcfttMmftom&lb*: ?T-4<^i 

[0 14 9] ^<^7'8(7){|iJ®/5SS'ii?LWffiiJS±:^ 
T, ^^7*8l4J:5?S@lcH«^lt-5ri:lc4-5o 

[0150] 4*3, mz&myy r 1 5 /^ii?!.^^ 

= >"S«l 0 il£SL4v*<E>T\ ^<>7°8(cj;5->y = 
>-£ffil 0^Sfe^^*6«)fcB5ih-r5r t^T*#5. 

[0151] {<%6<r>$mmw) ii7it 
h&o 4*=, laKo-r/u^^y^^sBt^-rs 

»^»wl4Bll irlHI-fSF^srttLT&a,, f77*l 
1 , 1 2 fc#V»T, #JHH^S3^^5, 7*v<y 
K6 4iftt«»&UTfc5 0 

[0 15 2] *HiSJBllB(73»»tt, fy^lj i^ttft 
7^y3 9%S:itfcr iiCfo5 0 -(73j»Sft7^ > 3 9(i 
SS*#j4 0!CJ:9 7 % y7'l 1 IwHS^ixrv^S. 4*3, 
*fe^BI±lc^ ?7-YXt5:tlcJ:D 54 if fife w 

[0153] iittf, ^JS7 c 7^4*3 < tt>* 

S!t^7r >3 9l:ioTit©Mtt^+»l:B< 1"5 
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